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DESCRIPTION 

MULTISERVICE WIRELESS COMMUNICATION SYSTEM , 

Technical Field 

The present invention relates to a multiservice wireless 
communication system and, more particularly, to a multiservice 
wireless communication system in which the best available 
wireless service can be selected f rommultiple wireless systems . 

Background Art 

Conventional techniques mentioned above include a 
multiservice wireless communication system that allows 
wireless communication service between PHSs and cellar 
telephones using multiservice terminals. It has however been 
difficult for the multiservice terminals to search for available 
wireless services on the basis of positional information of 
their own since the multiservice terminals use no common 
signaling wireless network for switching multiple wireless 
systems. In other words, in the multiservice terminals of the 
conventional multiservice wireless communication systems, in 
order to select the best available wireless service f rommultiple 
wireless systems, all the wireless systems must be searched 
to acquire information such as power level on reception. 

In the foregoing conventional multiservice wireless 



communication systems, in order to select the best available 
wireless service from multiple wireless systems, all the 
wireless systems must be searched to acquire information such 
as power level on reception. Accordingly, when the number of 
wireless systems to be searched is large , a lot of time is required 
for searching. Also, the conventional systems do not have the 
function of switching wireless systems according to the 
application and policy that users use, the use position, and 
the use scene and also the function of switching wireless systems 
according to the remaining battery life. 

The present invention has been made in view of the above 
problems . Accordingly, it is an object of the present invention 
to provide a multiservice wireless communication system in which 
there is no need to search all wireless systems to select the 
best available wireless service from multiple wireless systems , 
thus allowing the best wireless service to be selected in a 
short time, and with a short remaining battery life, a wireless 
service with low power consumption is selected from the available 
wireless systems to increase available wireless communication 
time . 

Disclosure of the Invention 

In order to solve the above problems , the present invention 
provides a multiservice wireless communication system 
including a plurality of wireless systems, a common- signaling 
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wireless network base station in which a plurality of service 
zones serviced by the plurality of wireless systems overlaps 
in a common- signaling wireless zone, a management server that 
stores information on respective available wireless systems 
in positions in the common- signaling wireless zone as database , 
a network connecting them, and a multiservice terminal serviced 
therefrom. The multiservice terminal includes a position 
detecting section for detecting its own position, an 
available-wireless- system- information acquisition section 
that transmits the position detected by the position detecting 
section to the management server via the common -signaling 
wireless network base station and acquires information on 
available wireless systems in the transmitted position from 
the database of the management server via the common- signaling 
wireless network base station , and a network selection switching 
section for selecting a wireless system that most matches 
selecting conditions from the available wireless systems 
acquired by the available- wireless - system- information 
acquisition section . 

With such a constitution, the 

available-wireless- system- information acquisition section 
can acquire information on wireless systems available in the 
position where the multiservice terminal exists. The network 
selection switching section acquires information such as a 
reception power level only for the available wireless systems 
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acquired by the available- wireless - system- information 
acquisition section to automatically select a wireless system 
that most matches selecting conditions in a short time. 

According to an embodiment of the invention, the 
available-wireless- system- information acquisition section 
includes a GPS receiver interface for acquiring positional 
information via a GPS receiver , a location manager for receiving 
the positional information acquired by the GPS receiver 
interface, and a common- signaling wireless network interface 
for receiving the positional information received by the 
location manager, receiving information on available wireless 
systems that match the positional information from the 
management server via the common- signaling wireless network 
base station on the basis of the received positional information , 
and transferring it to the location manager. The network 
selection switching section includes a plurality of interfaces 
for communication with a plurality of wireless systems , a system 
switch section for selecting a reception power level of the 
available wireless systems which are detected by the interfaces , 
and a network selecting section for selecting a wireless system 
that most matches the selecting conditions including the 
reception power level received via the system switch section 
to enable communication via an internet protocol processing 
section, the system switch section, and an interface for 
operating the wireless system selected as most suitable one. 
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According to the invention , the wireless -system selecting 
conditions of the network selection switching section include 
the condition that the wireless system is selected only from 
wireless systems with low power consumption which match the 
remaining life of a battery mounted to the multiservice terminal. 
This allows available communication time to be extended with 
a low-power wireless system even with a weak battery. 

According to the invention, the 

available -wireless -system- information acquisition section 
displays a list of the acquired available wireless systems on 
a display for a user to designate a desired wireless system; 
and the network selection switching section determines as to 
whether or not the designated wireless system matches the 
selecting conditions, wherein when the designated wireless 
system matches the selecting conditions, the wireless system 
is selected. This allows selection of a wireless system 
responsive to a user's demand in a short time. 

Brief Description of the Drawings 

Fig. 1 is a block diagram of an embodiment of a multiservice 
wireless communication system according to the present 
invention . 

Fig. 2 is a block diagram for explaining the structure 
of a multiservice terminal used in the multiservice wireless 
communication system of Fig. 1. 
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Fig. 3 is a table of system switching conditions that 
are user profiles which are registered in advance and stored 
in the network selecting section of Fig. 2. 

Fig. 4 is a list of available wireless systems that the 
network selecting section receives from a management server. 

Fig. 5 is a table for explaining that the network selecting 
section determines the priority of a wireless system to be 
selected using the available wireless system list. 

Fig. 6 is a table of limitations to wireless systems to 
be selected depending on their remaining battery life. 

Best Mode for Carrying Out the Invention 

An embodiment of the present invention will be described 
below with reference to the drawings . Fig. 1 is a block diagram 
of an embodiment of a multiservice wireless communication system 
according to the present invention; Fig. 2 is a block diagram 
for explaining the structure of a multiservice terminal used 
in the multiservice wireless communication system of Fig. 1; 
Fig. 3 is a table of system switching conditions that are user 
profiles which are registered in advance and stored in the 
network selecting section of Fig . 2 ; Fig . 4 is a list of available 
wireless systems that the network selecting section receives 
from a control server; Fig. 5 is a table for explaining that 
the network selecting section determines the priority of a 
wireless system to be selected using the available wireless 



system list; and Fig. 6 is a table of limitations to the range 
of wireless systems to be selected depending on their remaining 
battery life. 

A multiservice wireless communication system 1 shown in 
Fig. 1 includes a common- signaling wireless network base station 
100, a management server 110, wireless LAN-APs 120 and 121 
(wireless LAN access points 120 and 121) , PHS key stations 130 
and 131, and a multiservice terminal 140 serving as a mobile 
terminal that receives service therefrom. They are connected, 
for example, via a LAN network 150. In a common- signaling 
wireless network wireless zone ZCC (hereinafter, referred to 
as a common-signaling wireless zone ZCC) that is the available 
service zone of a common-signaling wireless network serviced 
by the common-signaling wireless network base station 100, 
wireless LAN zones ZW0 and ZW1 to which the wireless LAN-APs 
120 and 121 provides wireless LAN service and PHS zones ZP0 
and ZP1 to which the PHS key stations 130 and 131 prpvide PHS 
service overlap with each other. 

Also each of the wireless LAN zones ZW0 and ZW1 and the 
PHS zones ZP0 and ZP1 are partly or entirely overlap with each 
other, as shown in Fig. 1. The common- signaling wireless 
network base station 100 with such a structure sends and receives 
a common signal to and from all the multiservice terminals 140 
of multiple wireless systems in the common- signaling wireless 
zone ZCC. The signal is exchanged with the management server 
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110 via the LAN network 150. For example, the common- signaling 
wireless network base station 100 mediates exchange of signals 
concerning an available wireless system list, to be described 
later, between the management server 110 and the multiservice 
terminals 140. 

The management server 110 stores and manages information 
on wireless systems available to the multiservice terminal 140 
as the database of the available wireless systems (see Fig. 
4 ) in each position in the common- signaling wireless zone ZCC 
managed by the common- signaling wireless network base station 
100 . When positional information on the multiservice terminal 
140 is given from the common- signaling wireless network base 
station 100 and information on available wireless systems 
corresponding to the positional information is required, the 
management server 110 registers the position of the multiservice 
terminal 140 on the basis of the positional information and 
sends information on the available wireless systems that match 
the positional information as an available wireless system list 
from the stored database to the multiservice terminal 140 via 
the common-signaling wireless network base station 100. The 
wireless LAN- APs 120 and 121 offer wireless LAN service to the 
multiservice terminal 140 in the wireless LAN zones ZW0 and 
ZW1. The PHS key stations 130 and 131 offer PHS service to 
the multiservice terminal 140 in the PHS zones ZP0 and ZP1. 

The multiservice terminal 140 can selectively receive 
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the service of various wireless systems in the common- signaling 
wireless zone ZCC. In that case, the multiservice terminal 
140 exchanges a signal common to the multiple wireless systems 
with the common-signaling wireless network base station 100 
and exchanges transmission data other than the common signal 
with the wireless LAN-APs 120 and 121 or the PHS key stations 
130 and 131 . For example, the multiservice terminal 140 detects 
its own position by GPS, registers its positional information 
to the management server 110 via the common- signaling wireless 
network base station 100, and receives a list of available 
wireless systems that match the positional information. The 
multiservice terminal 140 selects a wireless system most 
suitable to the present situation from the wireless systems 
(wireless LANs or PHSs in this embodiment) contained in the 
received available wireless system list, from which the 
multiservice terminal 140 receives service via the selected 
wireless LAN-APs 120 and 121 or the PHS key stations 130 and 
131. 

Referring now to Fig . 2 , the structure of the multiservice 
terminal 140 will be specifically described. As shown in Fig. 
2, the multiservice terminal 140 includes a wireless LAN 
interface 40, a PHS interface 41, a system switch section 42, 
an internet protocol processing section 43 , a network selecting 
section 44, a battery monitor section 45, a display 46, a 
common- signaling wireless network interface 47, a GPS receiver 
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interface 48, and a location manager 49. 

The wireless LAN interface 40 includes a wireless LAN 
physical layer and a data link layer to make links to the wireless 
LAN-APs 120 and 121 for data communication. The PHS interface 
41 includes a PHS physical layer and a data link layer to make 
links to the PHS key stations 130 and 131 for data communication . 
The system switch section 42 switches wireless systems having 
different physical layers and data link layers without causing 
awareness to a higher- level network layer. The internet 
protocol processing section 43 executes the protocol of a network 
layer and a transport layer used in the Internet. 

The network selecting section 44 can be set to an automatic 
selection mode or a user-designation selection mode in this 
embodiment. With the automatic selection mode, the network 
selecting section 44 selects a wireless system to be used on 
the basis of an available wireless service list acquired by 
the location manager 49 from the management server 110 via the 
common- signaling wireless network interface 47 , to be described 
later, the level of the reception power of the wireless system 
aquiredby a lower- level wireless system interface (the wireless 
LAN interface 40 or the PHS interface 41 in this embodiment), 
and wireless -system selecting conditions designated by a user 
(under limitation by the battery monitor section 45, to be 
described later, the wireless system is selected within the 
limitation during calling , while the wireless system is switched 
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to a wireless system within the limitation during communication) . 
Thus, the service of the selected wireless system is offered 
via the wireless LAN interface 40 or the PHS interface 41 
depending on the selection result. 

With the user-designation selection mode, the network 
selecting section 44 displays the available wireless service 
list that the location manager 49 acquired from the management 
server 110 on the display 46 via the common- signaling wireless 
network interface 47 and waits for user selection. Upon user 
selection, the network selecting section 44 starts access to 
the selected wireless system. Specifically, it is determined 
for the selected wireless system as to whether or not the wireless 
system is available depending on the level of the reception 
power of the wireless system acquiredby the lower-level wireless 
system interface and the wireless-system switching conditions 
designated by the user. When the wireless system is determined 
to be available as a result of the determination, the service 
of the wireless system is offered via the wireless LAN interface 
40 or the PHS interface 41. On the other hand, when it is 
determined to be unavailable as a result of the determination, 
the determination is displayed on the display 46 and the network 
selecting section 44 requires to select the second best wireless 
system from the displayed available wireless service list and 
repeats the selecting operation. 

The battery monitor section 45 monitors the remaining 
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life of a battery (not shown) mounted to the multiservice 
terminal 140 and operates to limit the range of selection of 
the wireless system by the network selecting section 44 depending 
on the indication. The limitation allows the available 
communication time of the multiservice terminal 140 to be 
automatically extended. For example, suppose four wireless 
systems A, B, C, and D are available in the multiservice wireless 
communication system 1 of Fig. 1. The battery monitor section 
45 monitors their remaining battery life all the time or 
intermittently, wherein when the remaining battery life is as 
much as 60% or more, the battery monitor section 45 designates 
all the wireless systems A , B, C, and D in accordance with the 
threshold shown in Fig. 6 , as a selection permission system, 
posing no limitation to the selection of the wireless system 
by the network selecting section 44. 

On the other hand, when the remaining battery life 
decreases to less than 60% and 40% or more, the battery monitor 
section 45 designates only the wireless systems B, C, and D 
except the wireless system A with the maximum power consumption , 
as a selection permission system, to limit the selection of 
the wireless system by the network selecting section 44. At 
that time, the network selecting section 44 cannot select the 
wireless system A even when the conditions other than the 
remaining battery life indicate that selection is permitted 
but can select a wireless system only from the wireless systems , 
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B, C, and D. When the remaining battery life decreases to less 
than 40% and 30% or more, or less than 30% and 20% or more, 
the battery monitor section 45 designates the wireless systems 
C and D or the wireless system D, respectively, as a selection 
permission system, to limit the selection of the wireless system 
by the network selecting section 44. Of course, the operation 
of the battery monitor section 45 can be set not to operate 
selectively, if necessary, or alternatively , may be set to ignore 
some threshold values. 

The display 46 displays various required display contents , 
as described above. The common- signaling wireless network 
interface 47 exchanges a common signal concerning multiple 
wireless systems with the common -signaling wireless network 
base station 100. The GPS receiver interface 48 acquires 
positional information on the multiservice terminal 140 via 
a GPS receiver (not shown) provided to the multiservice terminal 
140. The location manager 49 receives the positional 
information of its own acquired by the GPS receiver interface 
48 and sends it to the management server 110 via a 
common- signaling wireless network operated by the 
common- signaling wireless network interface 47. In response 
to that, the location manager 49 receives an available wireless 
service list from the management server 110 and, for example, 
provides it to the network selecting section 44 or displays 
it on the display 46. 
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A series of operations of the multiservice terminal 140 
will be described in sequence for during calling , communication , 
and reception under the condition that the remaining battery 
life is 60% or more and the network selecting section 44 is 
set to the automatic selection mode. During calling, the 
location manager 49 of the multiservice terminal 140 acquires 
positional information of its own from the GPS receiver interface 
48 and sends it to the management server 110 via the 
common- signaling wireless network interface 47 and the 
common- signaling wireless network base station 100. The 
management server 110 which has received the positional 
information registers the position of the multiservice terminal 
140 on the basis of the positional information and sends a list 
of available wireless systems that match the positional 
information to the location manager 49 of the multiservice 
terminal 140 via the common- signaling wireless network base 
station 100. 

The available wireless system list in the above case is 
shown, for example, in Fig. 4. Specifically, the list contains 
information such as a wireless system name NM, cost CT, speed 
SP, jointability JN, successiveness SU, and power consumption 
PW. The wireless system name NM includes PHS and wireless LAN. 
The cost CT indicates the order of communication cost per unit 
time . The speed SP indicates data amount that can be transmitted 
per unit time . The jointability JT indicates the ease of joining 
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(for example, the number of dead circuits of a wireless system 
with rough communication traffic). The successiveness SU 
indicates the rate of coverage of the surrounding wireless zone. 
The power consumption PW indicates power consumption per unit 
time . 

The network selecting section 44 stores the system 
switching conditions that are a user profile registered in 
advance, as shown in Fig. 3. The network selecting section 
44 receives the individual condition or a combination thereof 
and the available wireless system list acquired by the location 
manager 4 9 and determines the priority of wireless system 
selection, as shown in Fig. 5. The network selecting section 
44 acquires the level of reception power of the wireless system 
in order of decreasing priority of the wireless system. When 
the acquired power level is a level that allows communication, 
data communication is started by the wireless system; when the 
acquired power level is a level that does not allow communication , 
the level of reception power of the second-priority wireless 
system is acquired similarly and it is determined as to whether 
or not communication is available. When the wireless system 
for communication is thus selected, an interface that operates 
the selected wireless system (the wireless LAN interface 40 
or the PHS interface 41 in this embodiment ) links to the selected 
wireless system in the level of the physical layer and the data 
link layer. The network selecting section 44 then transfers 
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data to the available wireless systems, for example, to the 
system switch section 42 via the internet protocol processing 
section 43 to send the data to the interface that operates the 
selected wireless system and originates a call and comes into 
communication state . 

The operation of the multiservice terminal 140 during 
communication, or the switching of wireless systems during 
communication will now be described. The location manager 49 
regularly acquires positional information from the GPS receiver 
interface 48, wherein when a specified time or a specified 
distance advances, or when the reception power level of the 
wireless system selected by its own station decreases to create 
a need for switching, the location manager 49 sends new 
positional information to the management server 110, as in the 
same way as during calling, via the common- signaling wireless 
network interface 47. The management server 110 which has 
received the positional information updates the positional 
registration of the multiservice terminal 140, based on the 
positional information, and sends a list of available wireless 
systems that match the positional information to the 
multiservice terminal 140 via the common- signaling wireless 
network base station 100. The sent available wireless system 
list is received by the location manager 49. 

The network selecting section 44 stores the system 
switching conditions that are a user profile registered in 
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advance, as shown in Fig. 3. The network selecting section 
44 receives the individual condition shown in Fig. 3 or a 
combination thereof and the available wireless system list 
acquired by the location manager 49 and determines the priority 
of wireless system selection, as shown in Fig. 5. The network 
selecting section 44 acquires the level of the reception power 
of the highest -priority wireless system from the system switch 
section 42. When the acquired reception power level is a level 
that allows communication, data communication is switched to 
that using the wireless system; when the reception power level 
is not a level that allows communication, the level of reception 
power of the second-priority wireless system is acquired and 
the operation similar to the above is repeated for the power 
level . 

An interface that operates the selected wireless system 
(the wireless LAN interface 40 or the PHS interface 41 in this 
embodiment) links to the wireless system that is determined 
to be available in the level of the physical layer and the data 
link layer . The interface that was used for communication until 
a new link is established is disconnected at the level of the 
physical layer and the data link layer. In that case, the 
interface is switched according to new selection via a 
lower -level physical layer and data link layer while maintaining 
the communication in the processing section higher than the 
higher-level internet protocol processing section 43. 
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The network selecting section 44 then transfers data to 
the available wireless systems , for example, to the system switch 
section 42 via the internet protocol processing section 43 (a 
protocol processing section in another network layer or 
transport layer is possible). The data is sent to a newly 
selected interface (the wireless LAN interface 40 or the PHS 
interface 41 in this embodiment) to achieve switching during 
communication. For the operation during reception, when any 
interface receives the calling, the system switch section 42 
transfers data from the interface via the internet protocol 
processing section 43 to the higher-level processing section, 
thus starting data communication. 

Although the invention has been described with the 
assumption that remaining battery life is more than 60% for 
making understanding easy, the operation of the multiservice 
terminal 140 with decreased battery life will be described in 
consideration of the actual situation. The battery monitor 
section 45 regularly monitors remaining battery life and 
compares it with the thresholds (provided in steps) shown in 
Fig. 6. When the remaining battery life changes to exceed a 
certain threshold, the network selecting section 44 acquires 
an available wireless system list, as in switching of wireless 
systems during calling or communication , and selects the optimum 
wireless system from wireless systems that the battery monitor 
section 45 does not designate to exclude, in the available 
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wireless system list, in accordance with the thresholds shown 
in Fig. 6, and forces the system to be switched. The selection 
and switching of the wireless system by the network selecting 
section 44 are similar to those during communication. 
Accordingly, when the battery has been worn out , the multiservice 
terminal 140 can automatically extends available communication 
time by the operation of the battery monitor section 45. Of 
course, the function can be stopped selectively with a switch 
etc., if necessary. 

The operation of the multiservice terminal 140 set in 
the user-designation selection mode will then be described. 
With the user-designation selection mode, the location manager 
49 regularly acquires positional information from the GPS 
receiver interface 48, wherein when a specified time or a 
specified distance advances, or when the reception power level 
of the wireless system selected by its own station drops to 
create a need for switching (calculated from the data received 
from the GPS receiver) , the location manager 49 sends the 
positional information to the management server 110, as in the 
same way as during calling, via the common- signaling wireless 
network interface 47 (which also serves as positional 
registration to the management server 110). 

The location manager 4 9 awaits a response from the 
management server 110 and receives a responded available 
wireless system list. The location manager 49 transfers the 
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available wireless system list to the display 46 to pop-up 
display it on the display 46. When a desired wireless system 
is elected by the user from the displayed available wireless 
system list, information on the selection is transferred to 
the network selecting section 44 , wherein the network selecting 
section 44 establishes connection to the desired wireless system, 
in the same way as switching of the wireless system during calling 
and communication. 

Industrial Applicability 

Since the multiservice wireless communication system 
according to the present invention is constructed as described 
above, the available-wireless -system- information acquisition 
section can acquire information on wireless systems available 
in the position where a multiservice terminal exists. The 
network selection switching section acquires information such 
as a reception power level only for the available wireless 
systems acquired by the available-wireless-system-information 
acquisition section to automatically select a wireless system 
that most matches selecting conditions in a short time. When 
the selecting conditions include the condition that the wireless 
system is selected only from wireless systems with low power 
consumption which match the remaining life of a battery mounted 
to the multiservice terminal, available communication time in 
the wireless systems with low power consumption can be extended 
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even with a weak battery. Designating a desired wireless system 
from an available wireless system list displayed on a display 
allows selection of a wireless system responsive to the demand 
of a user in a short time. 
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